The time course of unconditioned morphine-induced psychomotor sensitization mirrors the phosphorylation of FADD and MEK/ERK in rat striatum: role of PEA-15 as a FADD-ERK binding partner in striatal plasticity.
Drugs of abuse induce behavioral neuroadaptations whose molecular mechanisms, partly known, are crucial to understanding drug addictions. The multifunctional adaptor Fas-associated protein with death domain (FADD) was recently associated with the induction of neuroplasticity. This study investigated the modulation of FADD and MAP kinase signaling, as well as their interactions with PEA-15 (phosphoprotein enriched in astrocytes-15 kDa) and Akt1 pathways, during the expression of unconditioned morphine-induced psychomotor sensitization. In morphine-pretreated rats (10mg/kg during 5 days), a challenge dose of the opiate induced a robust psychomotor sensitization at early withdrawal (3 days, SW 3), but not after a prolonged abstinence period (14 days), which was coincident with an accelerated dopamine turnover in the striatum. Marked concomitant increases in the content of p-FADD (48%) and the activation of MEK-ERK (46-79%) were quantified during the short-term expression of morphine sensitization (SW 3, in the absence of morphine challenge). At SW 3, p-PEA-15, a FADD-ERK binding partner, was also upregulated (51%) as well as the activation of its phosphorylating Akt1 kinase (49%). Notably, the MEK inhibitor SL 327 attenuated (58%) the expression of morphine-induced psychomotor sensitization (SW 3) and fully prevented the upregulation of p-FADD, p-PEA-15 and p-Akt1 at SW 3. The results indicate that the activation of MEK/ERK, the upregulation of p-FADD and that of the linking partners PEA-15/Akt1 have a major role in mediating the short-lasting expression of unconditioned psychomotor sensitization induced by morphine in rats.